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Abstract of WO 2004051717 (A1) 

An illumination optical system for, when installed in 
an exposure system, realizing an adequate 
illumination condition by varying the polarized state 
of the illumination light according to the pattern 
characteristics of the mask while suppressing the 
loss of the intensity of light. The illumination optical 
system has a light source unit (1) for supplying a 
linearly polarized light for illuminating surfaces (M, 
W) to be illuminated therewith and polarized state 
changing means (10, 20) for changing the polarized 
state of the illuminating light from a specific 
polarized state to a nonpolarized state and vice 
versa. The polarized state changing means are 
arranged in the optical path between the light source unit and the surfaces to be illuminated. The polarized state changing 
means can be removed from the illumination optical path and has a depolarizer (20) for depolarizing the incident linearly 
polarized light as necessary. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

Supply a steam to the pulverized biomass and gasification space which produces and cheats out of a gasification reaction, and this 
gasification space are divided into it with heat tracing via a septum, In a gasifier of the biomass which produces a gasification reaction 
of a steam and the biomass by an endoergic reaction and out of which it cheats without supplying oxygen to gasification space 
positively at **, A gasifier of the biomass being the entrained bed structure of making a biomass granular material which said septum 
has gasification space inside, gasification space by the side of inner circumference by heat tracing is formed in tubular body structure, 
and said gasification space supplies mobilizing with a steam to supply. 
[Claim 2] 

Supply a steam to the pulverized biomass and gasification space which produces and cheats out of a gasification reaction, and this 
gasification space are divided into it with heat tracing via a septum, In a gasifier of the biomass which produces a gasification reaction 
of a steam and the biomass by an endoergic reaction and out of which it cheats without supplying oxygen to gasification space 
positively at **, Said septum has gasification space inside, it is formed in tubular body structure by gasification space by the side of 
inner circumference by heat tracing, and in said gasification space, A gasifier of the biomass while a steam and the biomass set up 
both flow direction in the direction which intersects a counterflow or a steam flow direction, wherein it extracts to this contact area 
or an expansion region (diffuser) exists. 
[Claim 3] 

Supply a steam to the pulverized biomass and gasification space which produces and cheats out of a gasification reaction, and this 
gasification space are divided into it with heat tracing via a septum, In a gasifier of the biomass which produces a gasification reaction 
of a steam and the biomass by an endoergic reaction and out of which it cheats without supplying oxygen to gasification space 
positively at **, A gasifier of the biomass which high temperature gas flows out and is characterized by locating a gasification part 
which performs a gasification reaction of a reaction water evaporator, a steam, and the biomass within a bend with which two or more 
free end openings insert a bend located outside in heating space which carries out ON, and are put to heating space in it. 
[Claim 4] 

While branching a bend immediately after secondary gasification part passage in said bend from a biomass supply side, turning this 
branch pipe upward and carrying out a bend from facing down, A gasifier of the biomass according to claim 3 characterized by forming 
an ashes drain at a fuel gas outlet part and a pars-basilaris-ossis-occipitalis turning part of facing up [ facing down ] on the other 
hand in said upward free end. 
[Claim 5] 

Claim 3 performing a substantial seal with reaction water which provided a header which connects said many tube parts in the free 
end by the side of reaction water of these many tube parts, and with which this header was filled up while said bend is inserted in 
heating space in the shape of many pipes, or a gasifier of the biomass given in four. 
[Claim 6] 

Claim 3 performing a substantial seal by the biomass which provided a header which connects said many tube parts in the free end by 
the side of the biomass of these many tube parts, and with which this header was filled up while said bend is inserted in heating space 
in the shape of many pipes, or a gasifier of the biomass given in four. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The field of the technology in which invention belongs] 

This invention relates to the equipment which makes clean high calorie gas generate from the biomass in detail about effective use of 
the biomass. In the conventional biomass energy usage pattern, it is related with the gasifier of the biomass used combining the gas 
engine of a feed system or cogeneration system with high system generation efficiency which is not obtained. 
[0002] 

[Description of the Prior Art] 

In the utilization system performed by changing into electrical energy or thermo electrical both energies among the conventional 
biomass energy use process defined systems, the system which burns directly considering the biomass as boiler fuel, makes high- 
pressure steam generate, and rotates the turbine for power generation has performed. Therefore, since at least 5000-1 0000 kW and 
an equipment scale become large, large quantity intensive generating of biomass resources or extensive collection is required. In 
addition, a large sum investment is needed. A use process defined system of the biomass resources whose efficiency it is small-scale 
and is higher than anything since it has stopped at the level of 1 0% by the case where the generation efficiency is a 5000-kW scale is 
desired. 
[0003] 

On the other hand, since high generation efficiency is acquired in power generation of gas-engine use even when it is small-scale, in 
the society and natural environment which biomass resources generate dispersively like our country, the necessity for the gasifier 
technology of the biomass is high. 
[0004] 

Although research and development in the so-called thing of the internal combustion type which is a fixed-bed and fluid bed type 
gasifier, and set from before the space of the gasification which is an endoergic reaction, and the exothermic space by combustion as 
common space by using oxygen or air as a main gasifying agent about the gasifier technology of the biomass has been done, Tar and 
soot carry out a byproduction and quality does not suit as an object for gas engines. In addition, in using air, into production gas, 
nitrogen remains and it reduces the calorific value of unit production gas. In using oxygen, an air separation process is independently 
required and the energy and plant-and-equipment investment which operation takes become an energy efficiency fall factor and a 
cost push factor. 
[0005] 

Otherwise, although research of the gasifier by critical pressure hot water is done, the region of utilization is not arrived at including 

the problem of super-high-temperature-high-pressure equipment. 

[0006] 

[Problem to be solved by the invention] 

This invention is a high calorie which was made in view of this conventional problem, and suits the gas engine for power generation 
from biomass resources, and it aims at the thing which acquire clean fuel gas with high yield and for which the gasifier of the possible 
biomass is provided even when it is small-scale. In addition, the synthetic energy conversion efficiency of biomass resources is 
raised, and it is considered as a contribution plug at the use spread as the third new energy. 
[0007] 

[Means for solving problem] 

Supply a steam to the biomass which the gasifier of the biomass of this invention pulverized, and the gasification space which 
produces and cheats out of a gasification reaction, and this gasification space are divided into it with heat tracing via the septum, In 
the gasifier of the biomass which produces the gasification reaction of a steam and the biomass by an endoergic reaction and out of 
which it cheats without supplying oxygen to gasification space positively at **, Said septum has gasification space inside, the 
gasification space by the side of the inner circumference by heat tracing is formed in tubular body structure, and said gasification 
space is characterized by being the entrained bed structure of making the biomass granular material to supply mobilizing with the 
steam to supply, 
[0008] 

Heat required for decomposition of the biomass by radiation from the coil wall which does not have on gasification space chemically, 
supplying in the heat source prepared separately — in addition, a gasifying agent's own steam is used as a bed material, the local 
overheat by oxidation reaction etc. is avoided, and it is considered as the structure in which it is prompt and the gasification without 
a side reaction is possible by making the gasification atmosphere of the shape of a uniform jet. As for the heat source prepared 
separately, it is preferred to arrange and supply the heat gas producer which burns the biomass and generates heat gas. This biomass 
for heat sources can also use the biomass of a low grade from the raw material for gas decomposition. 
[0009] 

Supply a steam to the biomass which the gasifier of the biomass of this invention pulverized, and the gasification space which 
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produces and cheats out of a gasification reaction, and this gasification space are divided into it with heat tracing via the septum, In 
the gasifier of the biomass which produces the gasification reaction of a steam and the biomass by an endoergic reaction and out of 
which it cheats without supplying oxygen to gasification space positively at **, Said septum has gasification space inside, it is formed 
in tubular body structure by the gasification space by the side of the inner circumference by heat tracing, and in said gasification 
space, While a steam and the biomass set up both flow direction in the direction which intersects a counterflow or a steam flow 
direction, it extracts to this contact area, or an expansion region (diffuser) exists. The organization which the biomass diffuses in a 
steam and gasifies promptly by a floating state by this is built 
[0010] 

Supply a steam to the biomass which the gasifier of the biomass of this invention pulverized, and the gasification space which 
produces and cheats out of a gasification reaction, and this gasification space are divided into it with heat tracing via the septum, In 
the gasifier of the biomass which produces the gasification reaction of a steam and the biomass by an endoergic reaction and out of 
which it cheats without supplying oxygen to gasification space positively at **, High temperature gas flows out, two or more free end 
openings feed the bend located outside into the heating space which carries out ON, and the gasification part which performs the 
gasification reaction of a reaction water evaporator, a steam, and the biomass within the bend put to heating space is located. 
[0011] 

While a gasifier of the biomass of this invention branches a bend immediately after gasification part passage in said bend from a 
biomass supply side, turning this branch pipe upward from facing down and considering it as a bend, An ashes drain was established in 
said upward free end at a fuel gas outlet part and a pars-basilaris-ossis-occipitalis turning part of facing up [ facing down ] on the 
other hand. That is, in a gasification reaction of this invention, free carbon like tar and soot is not generated, but the only solid 
impurities are ashes of inorganic substance origin. This impurity to accumulate is accumulated and it is considered as structure to 
remove. 
[0012] 

A gasifier of the biomass of this invention provides a header which connects said many tube parts in the free end by the side of 
reaction water of these many tube parts, and performs a substantial seal with reaction water with which this header was filled up 
while said bend is inserted in heating space in the shape of many pipes. By providing gasification space in the shape of many pipes, 
gasification space can be reinforced compactly. 

C ° 013 " 1 ■ 

A gasifier of the biomass of this invention provides a header which connects said many tube parts in the free end by the side of the 

biomass of these many tube parts, and performs a substantial seal by the biomass with which this header was filled up while said bend 

is inserted in heating space in the shape of many pipes. 

[0014] 

The grinding means to which the gasifier of the biomass of this invention is provided with the grinding means of 1 mm or less made 
microparticulate, and makes said biomass microparticulate preferably 3 mm or less for example, What is necessary is for the means 
which combined the crusher and the impact mill to be used, and for a screen exception to make the biomass with difficult pulverizing 
timely, and just to use it as fuel made to generate the heat gas for gasification space heating. 
[0015] 

[Mode for carrying out the invention] 

An embodiment of the invention is described in detail with reference to Drawings below. However, the size of the product indicated to 
this embodiment, form, construction material, its relative configuration, etc. are not the main point that limits the range of this 
invention only to it but only mere examples of explanation, as long as there is no specific description in particular. 
[0016] 

(Embodiment 1) Drawing 1 is a flow chart of the bioenergy utilization system centering on the gasification reaction equipment which 
generates floating and outside heat type quantity calorie gas of this invention. The gasification reaction equipment 101 is provided 
with the coil 306 ( drawing 2 , three references) mentioned later, and this coil 306 receives the reaction water 115 and the biomass 
fines 112, and it is constituted so that it can heat with the biomass combustion high temperature gas 114 from the exterior. The 
crushing equipment 102 receives the biomass raw material 111, has the mean particle diameter of 3 mm or less, and the desirable 
performance which can generate fines of 1 mm or less, classifies the fines 1 1 2 with a mean particle diameter of 3 mm or less and the 
coarse powder 1 1 3 exceeding the mean particle diameter of 3 mm, and has the structure which can be discharged. In this example, it 
used combining the crusher and the impact mill. The heat gas producer 103 receives the biomass coarse powder 113, burns the 
biomass coarse powder 113 by susceptibility-of-substances-to-burn agents, such as air, and generates the hot biomass combustion 
high temperature gas 114. The dehydrator 104 has a cooling heating surface in an inside, condenses high boiling point material, such 
as moisture, a sulfur compound, etc. in the gas introduced in the tower, and has a removable structure. The gas tank 1 05 is a water 
seal-type tank and has structure which can store the production gas 116. The gas engine 106 burns the production gas 116 in this 
example, and has the ability to operate a dynamo. 
[0017] 

In drawing 1 , the biomass raw material 1 1 1 is supplied to the crushing equipment 102, and is divided into the fines 1 1 2 with a mean 
particle diameter of 3 mm or less and the coarse powder 113 exceeding mean particle diameter of 3 mm, The coarse powder 1 13 is 
sent to the heat gas producer 103, and the fines 1 12 are introduced with the reaction water 115 into the coil 306 under gasification 
reaction equipment 101. In the heat gas producer 103, the biomass coarse powder 113 is burned with combustion temperature of 
900-1200 **, the coil 306 under gasification reaction equipment 101 is heated from the outside with the biomass combustion high 
temperature gas 114 emitted, and temperature in a pipe is kept at not less than 800 **. The fines 112 introduced in the coil 306 float 
in a steam air current generated with the introduction reaction water 115, and are gasified mostly in an instant (0.2 or less second). 
After introducing the hydrous production gas 108 into the dehydrator 104 and removing a part (HCI) for moisture, sulfur content 
(H 2 S), and chlorine, it is considered as the production gas 116 and stores in the gas tank 105. The production gas 1 16 has a calorie of 

about 20 MJ/m 3 , and suits as fuel for gas engines. A 1 t (50 - 100 kg/h)/day biomass throughput was able to be processed by this 
system, and when changed into electrical energy with a 30-kW dynamo, total energy efficiency was able to be made into not less than 
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20%. 
[0018] 

(Embodiment 2) Drawing 2 is the gasification reaction equipment 1 01 of this invention, and a schematic diagram of an example of 
primary gasification part 302 details. In drawing 2 , the gasification reaction equipment 101 had the coil 306 in heating chamber 307 
inside, and the heating chamber 307 is provided with a feed port of the biomass combustion high temperature gas 114, and an outlet. 
A coil is a bend which connected a pipe of U character, an inverted-U character, and U character, and there are the first vertical 
section, the second vertical section, the third vertical section, and the fourth vertical section from right-hand side. An open end 
which can introduce the reaction water 1 1 5 from the first vertical section upper part of the right end, An open end which can 
introduce the biomass fines 112 from the second vertical section upper part of halfway, An open end which takes out the hydrous 
production gas 1 1 8 which an open end which takes out the ashes 1 1 7 by which it is generated by gasification from a U tube pars 
basilaris ossis occipitalis which connects the second vertical section of halfway and the third vertical section generated by a 
gasification reaction from the fourth vertical section of a left end is provided, respectively. 
[0019] 

The gasification reaction equipment 101 introduces the biomass combustion high temperature gas 114 generated with an unillustrated 
heat gas producer from a feed port of said heating chamber 307, The coil 306 is heated from the exterior, and temperature and a flow 
of the biomass combustion high temperature gas 1 1 4 (heat tracing gas) are adjusted so that the internal temperature may be 
maintained to a suitable temperature of not less than 800 **. The reaction water 1 15 is made to gasify, making the biomass fines 112 
which were heated by heat tracing gas in the reaction water evaporator 301 of the first vertical section, became a steam, and were 
introduced from the upper part by the primary gasification part 302 of the second vertical section float. At this time, an input of the 
reaction water 115 and the fines 1 12 is acfjusted so that a mole ratio of a steam/biomass may become 0.4 or more. Gasified 
production gas is poured, flows into the secondary gasification part 303 which comprises the third vertical section and the fourth 
vertical section, and disassembles a little tar and soot which carried out the byproduction. All of a solid organic matter and carbon are 
decomposed in this portion, and it becomes atmosphere, and a solid serves as only ash which consists of inorganic substances, and 
takes out the ashes 1 1 7 from said ashes extraction open end. The production gas 1 1 8 is taken out from said fourth vertical section 
open end of a left end, where moisture, a little H2S, and HCI are still included. 
[0020] 

Details of the primary gasification part 302 like a graphic display near the lower part of the coil 306, The conical (reverse truncated 
cone) mold current plate 307 which has the opening 308 in the center is formed, high temperature steam is blown from this opening 
308, and it gasifies in the state where the biomass fines 1 1 2 thrown in from the coil 306 upper part were made to float. Gasification 
made into the purpose of primary gasification, i.e., this invention, is performed in the primary gasification field 304, and the upper part 
of the third vertical section that passed this field functions as the secondary gasification field 305, and plays the same role as the 
secondary gasification part 303 explained above. 
[0021] 

(Embodiment 3) Drawing 3 is gasification reaction equipment of this invention, and a schematic diagram of other examples of details of 
a primary gasification part. An entire configuration of gasification reaction equipment is the same as that of Embodiment 2. 
Composition of primary gasification part 401 details has become like a graphic display. That is, in primary gasification part 401 details 
on the right-hand side of drawing 3 , the dispersing pipe 402 is inserted into the coil 306. the dispersing pipe 402 — a fines feeding 
pipe — pars-basilaris-ossis-occipitalis reverse — an end of internal hollow which comprises a curved surface which extends towards 
the conical bottom circumference — reverse — it is conical and is the closed cylinder — this pars-basilaris-ossis-occipitalis reverse 
— it has two or more rocket engine jets 405 on a curved surface which extends towards the conical bottom circumference. 
[0022] 

When this dispersing pipe 402 was inserted in said coil 306, distance near the reverse conical bottom circumference section of the 
dispersing pipe 402 and between coil 306 wall becomes the narrowest and gases, such as a steam, are circulated from the coil 306 
lower part Since distance of a pipe inner wall and dispersing pipe 402 outer wall is gradually expanded as it becomes the throat part 
403 and goes to the upper part from here, it becomes the diffuser part 404. Therefore, as for said two or more rocket engine jets 405, 
providing near [ throat part 403 ] this is preferred. 
[0023] 

In this way, if the biomass fines 1 1 2 are fed from the fines feeding pipe of the dispersing pipe 402, The high temperature steam 
generated by evaporation of the reaction water 1 1 5 flows in from the lower part, it becomes high-speed at the throat part 403, the 
fines 1 1 2 of dispersing pipe 402 inside are sucked out according to a Venturi effect, and the diffuser part 404 is distributed. These 
fines 1 1 2 that carried out distributed floating are almost gasified in an instant. 
[0024] 

(Embodiment 4) Drawing 4 is a schematic diagram of the gasification reaction equipment 101 which has a multipipe gasification part of 
this invention. In a figure, as Embodiment 2 or the bend of 3 is shown in the A-A' view figure on the right-hand side of a figure, 
perpendicularly the multipipe coil 501 to five-row parallel. It is arranged in the heating chamber 307 and, as for a biomass fines 
entrance slot, ashes output port, a reaction water scraper launcher, and production gas (undried) output port, five rows are connected 
by the headers 502, 503, 504, and 505, respectively. Treatment space capacity increases by this and enhancement of capability is 
compactly possible. 
[0025] 

(Embodiment 5) Drawing 5 is a graph which shows a relation with temperature conditions of a gasification reaction, gas composition, 
and calorific value which generate floating and outside heat type quantity calorie gas of this invention. Using equipment shown in 
drawing 2 , the steam / biomass weight ratio was fixed to 2, an examination of floating and outside heat type quantity calorie 
gasification of this invention was done at various temperature, a presentation of production gas was analyzed, calorific value of 
production gas was measured, and it asked for material balance of a reaction. As a result, when production gas gave gas composition 
shown in a bar graph and the calorific value was measured, it was the quantity of heat of a line graph. 
[0026] 
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If it asks for an experimental formula of a gasification reaction from material balance of a reaction obtained above, 
c 1.3 H 20o.9 +0 - 4H 2° 

->0.8H 2 +0.7CO+a3CH 4 -K).3CO2 + 39.7kcal/mol 
It came out and a certain thing was understood. 
[0027] 

[Effect of the Invention] 

. As explained in detail above, are not accompanied by generating of free . carbon, such as tar and soot, by this invention. Floating and 
outside heat type quantity calorie gas (for example, 20 MJ/NM 3 ) by which waste uses hydrocarbon of only some ash, such as clean 
H2, CO, and CH4, as the main ingredients are obtained, By combining with gas engine driven power generation, it can be considered as 
a system with high total energy efficiency. 
[Brief Description of the Drawings] 

[Drawing 1] The flow chart of the bioenergy utilization system centering on the gasification reaction equipment which generates 
floating and outside heat type quantity calorie gas of this invention 
The flow chart of ****** 

[Drawing 2] Gasification reaction equipment of this invention, and the schematic diagram of an example of the details of a primary 
gasification part 

[Drawing 3] Gasification reaction equipment of this invention, and the schematic diagram of other examples of the details of a primary 
gasification part 

[Drawing 4] Gasification reaction equipment of this invention, and the schematic diagram of a multipipe gasification part 
[Drawing 5] It is a graph which shows a relation with the temperature conditions of a gasification reaction, gas composition, and 
calorific value which generate floating and outside heat type quantity calorie gas of this invention. 
[Explanations of letters or numerals] 

101 — Gasification reaction equipment 

102 — Crushing equipment 

1 03 — Heat gas producer 

104 — Dehydrator 

105 — Gas tank 

106 — Gas engine 

111 — Biomass raw material 

112 — Fines 

113 — A rough part 

114 — Biomass combustion high temperature gas 

115 — Reaction water 

116 — Production gas 

211 — A steam or steamy + small-quantity air 

301 — A reaction water evaporator 

A 302 — primary gasification part 

A 303 — secondary gasification part 

A 304 — primary gasification region 

A 305 — secondary gasification region 

306 — A coil 

307 — A heating chamber 

A 401 — primary gasification part 

402 — A dispersing pipe 

403 — A throat part 

404 — A diffuser part 

501 — A multipipe coil 

502 ~ A header 

503 — A header 

504 — A header 

505 ~ A header 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The flow chart of the bioenergy utilization system centering on the gasification reaction equipment which generates 
floating and outside heat type quantity calorie gas of this invention 
The flow chart of ****** 

[Drawing 2] Gasification reaction equipment of this invention, and the schematic diagram of an example of the details of a primary 
gasification part 

[Drawing 33 Gasification reaction equipment of this invention, and the schematic diagram of other examples of the details of a primary 
gasification part 

[Drawing 4] Gasification reaction equipment of this invention, and the schematic diagram of a multipipe gasification part 
[Drawing 5] It is a graph which shows a relation with the temperature conditions of a gasification reaction, gas composition, and 
calorific value which generate floating and outside heat type quantity calorie gas of this invention. 
[Explanations of letters or numerals] 
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[Drawing 1] 



BE 




[Drawing 2] 



http://ww4.ipdl.inpit.gojp/cgi-b^ 4/7/2011 



JP,2004-051717,A [DRAWINGS] 



Page 2 of 3 





[Drawing 4] 



http://www4.ipdl.inpit.go jp/cgi-bin/tim_web_cgi_^ 4/7/2011 



JP,2004-051717,A [DRAWINGS] 



Page 3 of 3 



K 
I* 



< 








I 

i 






















\ 






[Drawing 5] 




5 
z 

\ 



- 16 - 



if} 



1 000X 



[Translation done.] 



http://ww4jpdl.inpit.gojp/cgi-b^ 4/7/2011 




(19)ia ISS«I ,tas MSB i rim iiiiim ii nun urn m:i urn im i ii m urn inn inn mil inn mi mint mi mi nil 



(43) m&'&m B (10) BNRttBIS* 

2004^6^17 0(17.062004) PCT WO 2004/051717 Al 



(51) SB8ft!f#g 7 : 

(21) BSSttlSSS^: 

(22) m&mmB: 

(25) m^amonm: 

(26) mtR^mowBi 

(30) 15feif-^: 
<t$Bg2002-351186 
f*M2003-201079 
*#M2003-338447 



H01L 21/027, G03F 7/20 
PCT/JP2003/015447 
2003 *12 £2 0 (02.12.2003) 

0*11 

, 0 *a§ 

2002^12^3 0 (03.12.2002) JP 
2003 ^7 E 24 0 (24.07.2003) JP 
2003 5 9 E 29 0 (29.09.2003) JP 



(7i) HBAr*H«»<ftra)Mnzo^Tj:«w*tt 

-3 > (NIKON CORPORATION) [JP/JPJ; T 100-8331 
JKtfJTftHB *L<0fiHTa2S 3*1 Tokyo (JP). 



(72) HIB#;fc<i:tf 

(75) «»l*/HiliiAf#BlCOl*TaW: * (TAN- 
ITSU,Osaiiiu) [JP/JP]; T 100-8331 ^ttfflE A 

©rtETI 2S3#ttjC^tt-a>rtTokyo(JP). H 
* (TANAKA^irohisa) [JP/JP]; =f 100-8331 

Tokyo (JP). (MURAMATSU^Cenichi) [JP/JP]; 

T 100-8331 KKff ^FftBE ftCBftHTB 2 # 3 
5t6tt-=i >ft Tokyo (JP). /J\$ HI! (KOMINEJNo- 
rio) [JP/JP]; t 100-8331 KKSB T ttBE 2l<Bfl = T 
S 2# 3# >fc Tokyo (JP). S* * 

(NISfflNAGA^lsashi) [JP/JP]; f 100-8331 ^Ftt 
B K 3tL0 ^ = T i 2 # 3 ^ ftiCStt - □ > ^ Tokyo 
(JP). ftllj aft (MATSUYAMA,Tomoyuki) [JP/JP]; T 
100-8331 SSSB TftBK AOl^HT S 2 f 3 # flc 



(54) Title: ILLUMINATION OPTICAL SYSTEM, EXPOSURE SYSTEM, AND EXPOSURE METHOD 
(54)£E(0€fti: RBE#*3E, R#gg*5J:tf!l3fc£& 




(57) Abstract: An illumination optical system for, when installed in an exposure system, realizing an adequate illumination con- 
dition by varying the polarized state of the illumination light according to the pattern characteristics of the mask while suppressing 
* ^ the loss of the intensity of light. The illumination optical system has a light source unit (1) for supplying a linearly polarized light 
J**, for illuminating surfaces (M, W) to be illuminated therewith and polarized state changing means (10, 20) for changing the polarized 
state of the illuminating light from a specific polarized state to a nonpolarized state and vice versa. The polarized state changing 
If) means are arranged in the optical path between the light source unit and the surfaces to be illuminated. The polarized state changing 
® means can be removed from the illumination optical path and has a depolarizer (20) for depolarizing the incident linearly polarized 
^ light as necessary. 
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;i'X-AV'>X5fcAWb&ft*tt,' *©fc*fcfcCT*fcfc*fctt»/h3n, & 

swasn, 0^**^6 lfcxat-r *. 
suit, n»j«wffl©ia!ff^*?6 itt, 0#rft**^4*na*fc, jg^i* 

© 0r S £ 3 U fc t , 7 7 - y j-)V K t: R ©ft 

R«5£&, X-AU>X7 ZfrLT, T< £ n W>X7 W 8 ©AIW:^ 

K8 0ilMiil:fc, ^ttAXft+^tl/fcR^tto-^tW^rtSn*. 
n ©«£, 7 7*-#;PX-Al/>X 5 ®flMs£fcrax-A V >X 7 ©&££!£ 

$ 6 ic, 0#rft**^ 6 , eos&tte.i icftATiBarft**^ 6 2 £Mft 

K+fc««r*C*fcJ;^TX*iei2SljiaWftff5C *«t"T?**. X#[*J2M 

f-> X^|fiJfc»^T|iniK*liTfc2^«03t!l*»#*»iat-**ie*W1"<5. 
l/fc#oT, 0^**^6 2ft4M,fc#*fi, 7^f^Pl/>X7W80Xlt 
®K, fc*^«^«lAX*^^tUTX^f^tC»oTKIl*PiTfc20©R^jyc 

H^ft**^ 6 , . 6 0 , 6 l*fett6 2fc^T0^** ; P6 
§^»4 I (:^T^e:<i:{c:J;-pTY7j|^2M^BJS r ffac:<h^T^^ 8 Y7jfr2 
8188 Wffl © 0^**^6 3 WU 3 Fff3fc«*«Alj-Ufe*'&lc, f077-7-f- 

Z^(p] (T*£±&cbtf7xA±f::j3^TY#ftlCttj£0 CftoTMl 
*HTfc2^tt0^3fiS^S^fi8-r ! 5*IB*%r*. Lt^T, 0#?5fc** 
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MMs^fe, *®A»ffifc»iasnfciia*i:rai;z^fiiK:j&o&2*«o- 
agd i / 2?<DBj&ft<Dmytm\zftmtz>w<DiM.m<i o) *t%\z^-rzz. 

ttfx%Z> 0 X-AU>X7 <DM&mfc*mtZi£Z>z.t\z&r)^ 
<Dr.&ytm<D$fcmt*^Tz> z\tte< ^-o^^^hts z. ttfxtz>> -e© 

77*- ^)^x~Au>X5(Dm^tx-M,u>X7<DM^mmt^m^. 

i4^tt, mi M<Dmmtt&<ktf7tf7 7^^(Dmf&&m^mzK?mT*$> 
So m4m*mm?z>t, &ft$mio\z, ytmAx^'btLxm&yt^m* 

®fe&&zMj&2nt£l/2&&m\z&Qmj8.2tiX^Z>o ^yy^lf 
2 0U, m^<D^7^XA2 0 a t, Z\(D?mXV Xh 2 0 a £*E*il$ft^ 

2 oat5^uxi»2o bin 4h*«&:/u XA^^t hx,. mwytmz 
i / 2 i o o«gfi^^«i**x»-r zfenmytvmytwizttLx om^tc 
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mfezntcm^,, 1/21111 o\z\MLtcw.m®yt(Dmmytwtf9 omtc 

\mfc\stc%%kU%V>%\Z$&k1Zt\Z>, 7K&7UXA2 0 a©Mft^ 

yuxA2 0 a<Dffi$kft¥m*AHtzuMmyt<DmytmzttLT4 smvMm 

*tet£5\zffii$,tsnT^%, %tefr\z, tKH7 p UXA2 0 a©*MM6*«l#A 
W-T**i»0^O03tiiilC»LTOaESfctt9 0flEOAftft*T*5 

**^U XA 2 0 a ^AltUfeaM7 , e©7t^®^[S^'fb-r^ £ fcfc 

^©ssasa-rs. i/2jft*si ooisft«^**«xitr**««3t 

©Mft®fc*fbT2 2. 5£©AfltefcTJ;3K:«££nfc»S> i/2S£« 

1 / 2 v>T Z M Mft® z t 

©Ml/2tfill OK AWT* *>©£?-*. 0%M 

i, l/2&fi«l0fcAltl/&P«Jt (Z^flfllft) ©Jfittfll3tBi*qEfl3'r* 
Pffiift (Z^lfilW ©**ai8bT*JI^UXA2 0 afcAWT*. 
*fi^UXA2 0 a©»ft3t¥«ittXitt*P«^ (Z^l6j«5t) ©flBtffifcjItf 
LT4 5j?©3g£fcT£5fc$£$nW£©T, 7K^yjXA2 0 at Alt 

ZKJI7UXA2 0 a£:frLT#0«£ttfcftft, *©Jtff*l«!J**l«r*fc 
£©n>^>-tr-*i:LT©5£:/UXA2 0 b $^LT, *<B3ttt«TT^^ 
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M (WTte^xAW) ZmWtZo l/2jftft*l O0tt*3t*«l*JA 

atfSPffift <Z2r|SHBfe) Ofl|*l5C#bT4 5*OA«ft«:"r«k5fc«3er 

Itt^. *ft7'JXA2 Oa0tt«ft*ttttAWT*S«# <X2flS)«ft) 0® 

9 Ofl^a«£fcT«k'5fcKjrtSi, l/2tt*Kl OKAItLfcPfiiift (Z 

P0Kt.(Z^riRjfll3fe) tlO^^M$iB|t5 0 l/2$fi«10 
0»*3fe*tt#A#T*PAra& (Z^|rJ0^) 0fift®fc**UT4 5g0&^£ 
&T£3K:Kjrr*i, l/2ft*Kl OfcAWLfcPOM0fttt«3fciB#9 0 

x^^if 2 0*JSW3feKfr6»»31*J.:3l/2«*«l OO^fH^ 

t^TfS. T*5 5-f1f2 0*HRW^»«»6»3ll*«JLOl/2tt* 

«10OfeSMMT5Pi3fe (Z>S?KMBfc) CDrai:*tUT4 5^§ 
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MB^cD^^-e> **v>tt4*«i^ii#iiaM^n»»iMK:«DtftA*tt'bfc, 
#ffiytftMo>yt'V'?7s?MzmwTz>z\t\z&K), ^xaw±o/>^ ijf^ 
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L£^TP^ft©;^S®ft£0fcl^7. hJiOrt«^»<31T«. £©£5 
fl5*t*ft»Oti«»*f il/TO 1 / 2**« 1 OeftMfcKBU AtfrTS 

if ft LTW&tt® k v^tm, & <t a. «7Kft*£5fc ^ t «fc d nfc 
».5 » i ^Mm}z^^m^mm^m<Dm^mmmz^-tM'v$> 

SBCfclfcfcWTrttxtf^-flf 2 ; 0£*J«?-5zKft:/UXA2 o ats^y 
UXA2 0 bttf-ft®\zK®AX&* l btLT®m&mz®f&-2n, tH>T« 

KT, *4B©*lfi»*t©ffia/SlK:»BLT, 

£5B©gl£$ffl*Kgrr&. 

ft) ©fiftffit»L/T0ft*fctt9 0*©A**tt , rJ:5K:»ft , r*t» 1/2 
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**y»JXA2 0 aOtt*3t*tt*«A#-r*P0* ( Z ^fflMft) ©HOWcft 
LT4 5«©aJE*fcTJ;5f;:18:jrrS£, 7KH7UXA2 0 aCAttLfcPfif 

AWfSPfiKfc (Z^rlSMBft) ©flftiSK:ttl/roa^fcfc9 OJ^Agfcfc?* 

*ft^UXA2 0 alcAftUfcPfilft <Z2fflflBfc) 
<H3fcffij&*£ft;TS;i£fc<Pffift (Z^ftMft) ©££MU 5£:/UXA2 

l/2«ft«l O©»*^**»XWr*PflKt©0^1SlC#bT4 5 
ftOAftS^-rck^^K^-rst, l/2ifeft«l OfcAWbfcP.flBfc (Z#|r] 

H:/UXA2 0 afcAStT*. £©££, *S^iJXA2 0 a ©JgHft^W^A 

itrspiift (z^fRj®ft) cD«»ffiic#UT4 5*cDftaEttt'rj:5icKS-r 

*ft7UXA2 0 afcAWLfcSflKfc (X#|pHIft) ©ftteMftTO© 
ft«&£tu 5^UXA2 0 bS^L/T^ft^TTX^MSra-TS. 

*fi^UXA2 0 a©»ft3t^«l3&tA»«Sfll^ (X^fpHIft) ©fllft 
®t*H/T0ffi*fctt9 0^©£g£&T£?f;:s&:£-f5<i:, zKH7UXA2 0 

ifrlfcOBfc) ©*$SI$ftU 5&7UXA2 0 b^LTSl^ (X^Mft) « 

^±©^-5(3, ^5ia©^i«^J-e«> i/2Smio0Maxid(o 

M*M^T5^©ii^ttJiSit«05tttffit*«^ttJ»2:©iaT«l3lft/L4C:t 
Itt»«3t©3tTJ«§8t-*»^tttP0^tttttS«^tt»t©mTf«O 
JM.*J:£#T£*. fcfc, 8!5|I]©Sgl«W£:fel>Tt>> 1/2&M10 
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»6 0®»2 3C^«fiJ&|JiWr*. 

fflfefc) ©®ft®KttbT0g£fc&9 0 ft©£££&T£ 5 tlT^ 

ft) ofi7tffifc^bT0«Sfctt9 o*0A*ft&?g;3K:lwrr*fc, 1/2 
ftfiJRl-OfcAStbfcPflWe (Z#fiHWfe> ©3fe««ft®#gfc-r*;i£fc<P 
«ft (Z^lnHIft) ©SS*ftl/r*liXyXA2 0 afcTJtfB. **7UX 
A 2 0 a©»ft^«|ttX»r*Pfll3tt-(Z3EfSiai3t) ©MftffiKtt bT 0 
fete 9 Og©£g£&t- e k5£M&&£ftW3©T, zKJ&7UXA2 0 afc 

x*rufep{i^ (zi?mmyt) (Dytum^m^mtr^z.tta<PMyt (z^ 

l/2»fi«l 0©»ft^«*«A»-r'SPai3tt (Z^flilft) ©0ft 
S(C^LT4 5m(D%m&?3:?£.0\ZWi%.?Z>t, l/2jft*fil OfcAWbfc 
P#ft (Z#|6rtgft) ©ftMftffi#9 Ogfctt^bU SMft (X#[SHIft) 
0#fcfct?T*ft:7yXA2 0 afcTJff*. *ftXUXA2 0 aOii^^i 
ttAftTSSfiitt (X^flfiift) O0^1SK»bT , bOft*fctt9 0*©AflE* 
*t«k5l:&tftftSnTl>50T, 7Kft^UXA2 0 afcAWUfcS03t (X 

#«ft) ©5t«^®^b-r^^t^.< sm?t (x^Mft) ©^iii^u 
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ft) ^t§t&M«ffiO^«iSnt, *ft^UXA2 0 aKAMTS. 

ft (X#[6Hgft) *^©ai)eiBlC»bT>bO**fc»9 0-*OAflEfta:r*5lC 
ttltftfe^nTV^OT?, tKiB^UXA2 0 afcAWb&PflBft (Z^ftfilft) 
f&#fcSfiift (X^flHKte) titto*>Mymifi&<bt&Z.b13i<imL, 5&7°U 

Lfctttg-C 1 / 2 1 0 ^WAX5i o citsfists:: 

V>*j&t, x#77-Tlf2 0*3t*mcfi«LB.T?l/2»fi«l om^flii: 

WT»40)t«l8«J*^a*«l/2jftfi«l 0 fcxtf^'TIf 2 0 tfc«kt)^$ 
nr H 5 0 te» b , £ 7 EI OH 3 «#flTtt«fttt»W*#a**#l* A X ft 
i L T 0 Sg i x # 7 y -f if 2 0 <d * J: 0 $ n T iri § £ d«S * W fcffi jS 
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0 afcAWl/&POI3feCD3t»#fll*JR«O^K:s6iftSn, e^DXA 2 0 b* 
•WAWf *PflBfe (Z^fSmft) 0«feffilC**l,TO**fc»9 Om<D%m* 

ftttflraiS#*flrr*j:£fc<p«3fc (z^frfiift) ©i^MU E£?ux 

7^ 7 9 f If 2 0 fcfttti A X® 0 \z SUE g £ fc«J5frr* 1 1 «b ft RgllKKfctt L 
TjfUgftti^l/, xtf^-flf 2 0*JWW3t»*»638a***c:tk:*k0P 

users, *»«t^S7 f #57^if©*j«ft«*wfcw'rBi"e»*. ±sb 

A2 0 aft*r*«l^ft»fflbTV>*!C«, S§8 B®£#fllK:w?\k3 fc. 0^tf 
-A7.yU y*-2 1 & tKM% (2 1 b~2 1 e) t\Z£ Q^tfy y^*? 2 1 
£«J&T5;i£t>T#£ 0 3l8El£#fST 7**5 9 < If 2 1 tt, jH9§7fl» 

y*-2 1 aCAItb»5^, Mt:-A7^'Jy^-2 1 aOfl^KIS 

y^-2 1 alim. 

»C*ViT^Offl7t^l^*^-e^T) tt, ffl7tVf-A^^Uy^-2 1 aTKItS 
*ifc«, 4-D<DKktm2 1 b~2 l.eK:J;0«|j«*nfcSflt*OfffflfcJ;D, fg 

2 1afcI5. Est** (2 1b~2 1e) »4, M7ttf-AXyU v 9 — 

2 1 a*aaLfcpai»ojt©3tistflBttf-A^^uy^-2 1 armmmz 
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m^t tf- A ^Uy^-21a Lfc P fisft ©ft £<Sft tf- A X 7 'J y * - 
2 1 aT^^tSlt^nfcSM^©^.]:^^^--©^^^^^^^^ 

•y-*2 l^atasns. fc^u s{ift©ft&p0ft©ftcttLT£M& (21 

b~2 1 e) ©»*£!:)«£ n3o 

filfttf-AT^'J y^-2 1 aMI (2 1b~2 1e) t\Z&QMf$.1sn 
tc^yy-f^ 2 lte, 7K^y>JXA2 0 at5^UXA2 0 btf:<kOM 

sn^tf^-fif 2 o tg*mzmmteK¥&)ftmz%Tz>. btzw^T, m 
Mmm&&tf%i^wm~%zmtm\z&tt%^yy'{^ 2 o&, sgsgi©^ 

ffimm\z7#yy<<i?2 i*m%tz>m&, m%\L-h.7.mv$-i i ats 
#k (2 1 b~2 1 e) mwKmzttLT-fomzft$&&ft\zmj$.?z>z\ 

£\Zt£Z> a 

^5BI©mi»^J^rc^7EI©^3^^JH7 i ^7^1'1f 2 l£jl 
fflf 3^ «tf-AxyUy^-2 1 a<i:£*r& (2 1 b~2 1 e) 

%mAx**>bt\,T-wmz®&&mzmmz>z\t\ztzz> B s&k, £60 
©^2«fy(cx#^5i'tf2 l^ffi-r^,^ Mftt'-Axyuy*-^ 1 

ai« (2 1 b~2 1 e) i£Mlfftl®4M;:@£l$£&®&&-t3 Z\ t\Zfc 

2!8 0©^7W£^5x#7 7'fl7 t 2 ITU EStfc (2 1 b~2 1 e) © 
3tKfi&M^ (Eftft) ©^W»J;D ! bllKWic^:^<K-r5^<i:{cJ; 

<1f©M^^*3«fcW©^^^»0il(COViT«, 1 1-1 

7 4 3 6 5 1 1 - 3 1 2 6 3 1 2000-2233 
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M£fcteAr FX*vVl/-tf«) *>&8*&3nfcTO£-AK, -**0(B 

AX31Dfcffl*HHrtg*-&sz:tK:«k0v ftttAXfc:ttT5TOfc*~A©£g£i8 
STSdt^T^S. T&fc>-£, -*f©0£^UXA3 ltt, I/— IfJtWlJ^S 

(ft»anfcwvf-Ao3t»AXfc#r*A*ftpSErafc»©t-Aft*iis 

«fe#W*UTV>S. ¥ff¥M«3 2«, ft«AXfcM&lHrtfc;&V*T 

$#6 E tfcck 0 , TO tf-A *3t*lAXK:*f LT¥ff»»*** H <h#T£5. 
TfcfrB, TOTO«3 2«, »f^«1^6ftl&SnfcTOe-ASJt«lA 
Xfc^LT¥fir^»S*«fc»Otf--ATO»»^a*«IJ*bT^*. i5UT, 

-*f©M7°uxA3 i*«kt;TO¥ffi«3 2s^bfcv-if^asi^e>©TO 

If-Att, tf-AX*7.A>^2 *^UT3fS0»fiB7^3R&Wr*TO tf-Afc 

* MRtt ft £ L T©* 1 It£ 7 U X A 3 3 J; o T«&E#IhI fcffi (Sj $ nfcTO 
t'-Ate, Bi;<*iSSit«ltl/TO*2M^UXA3 4-*5M^UXA 
3 7TJd^S*j-*nfc«fc, ±K©&JKB©ll§PlB&ffi5SLT*6Ea:7*UXA 
3 8fc7J*-f*. *9HK:^r«fc5fc, * 2jt£:/y XA 3 4 ~* 5 Ift^U X 

A3 7ii *iit£X'jXA3 3\z&?Tvmi*m\zmfo2nxn6M°?vx 

A3 8 t^5¥fftf-A*«, 0»JA«*fi7K«#&fflOE^«l^ffl©Ba^3 9fc£ 
*20-r § «k 5 £E* $ ftT V>-5 . 

S® Klttfc 4: LT©* 6 ttft XA 3 8 t«k o TtK^Ip] t ffffl $ nfc fc* - 
A«, 'A-7 5 7-4 0 KAlTtS. A-757-4 0 TStt^tlfc If- Ate> 
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MUU^m^r^mzmmmyt<Dm^mf>mmmzEo^mmz^tt^ c tut 

H1O0&, £5©il^#ttlc:^TRE«IH^**. »i ob*#hrt* 

fttoS, ISftW+a^i&oTJBlll^fffi [10 0] filU+ajfcj&oTl 
ft^ft [0 10] ^+a 3 (I»oTfiM [0 0 1] tfJE-n^n&fc 
Sfl*. *fc, a j a a ¥liK*V»Tllft*tt [1 0 0] [ 0 0 

1] fc4 5^^™i:^iM [10 1] a^^IWOTJ 

& [ioo] [oio] £4 sa^fct-^flfcttii^ffi [1 1 

0 ] a 2 a ,3piSlC*V>T»»*ffi [010] :fc«J;tf [001] t 

4 5«&r#ffliaiarii#tt [on] ^n^nsjtsns. ssic, 

+ a P »ft«i + a a *,i:tf£Att+ a ,K:#UT*UV>^fc&T#fflfc*SA;& 
ft [111] *»SSSn5. fgl OEI-ete, &Htt] + a !, igAttl + a 2 £.£tf 

feVz&^Tbmmzm&jjmmfeznz, 

3SrifcjWHrA:£(fc [111] *&»cntttft*ji±<WB3Q:*SftMtHff-ab- 

&v>, ra«fc, ^oitfr^iPi^A^fi [ioo] $fcttcnfcm**i6±*wi 
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& [110] &rztecnt®Mimm±wtz%M l %mzmi£--%i;LXK%£, m 
htm £ tntytMMm#&fr t TEHii^©®^®^^ w ;c R^m® 

"C&D, fl*«*3IBil#ffij&« [uvw] [uwv], [vuw], 

[vwu], [wuv], [wvu], [-uvw], [-uwv], [-vuw], [-v 
wu], [-wuv], [-wvu], [u-vw], [u-wv], [v-uw], [ v - 
wu], [w-uv], [w-vu], [uv-w], [uw-v], [vu-w], [vw 
— u], [wu-v], [wv-u], [—u-vw], [-u— wv], [-uv-w], 
[-uw-v], [-v — uw] [-v-wu], [-vu-w] [-vw-u], [— 
w-uv], [-w-vu], [-wu-v], [-wv-u], [u-v-w], [u- 
w-v], [v-u-w], [v-w-u], [w-u-v], [w-v-u], [-u- 
v— w], [— u-w-v], [-v — u-w], [—v-w-u], [ — w-u-v], 

[-w-v-u] tfim&*%te*H6frtttkif&v%&. &it, ^mmmm-cit, 

JBil^ffi [uvw] *J:tfcni»ft«Jfi±Wftl»Ji^{fcft«Sft^tt<uvw 
>£*iBLTV>£. Jga^fi: [uvw] 43«fctf;:n£*ga«iS±«flifcifc 
IMilSt^I, f^t>^^® (uvw) *J;tf;infcil&lfc»ift±*ffifc 

m&ftzm&m {uvw} t«aai/TVi«. 

i o >«fc o t>ttft#tt< i 1 i>*fctttt*jfirffi<i o o>fcffi<Jft*«k , 5K:« 

£UTV>*. AftWfcfcJU t-AX+7^>^2Mt§l/>X^ (2 a, 

rvss«-&, *®3te*«*f®fttt#M;8fifc< 1 i i>*fcttjisa^<i o o 



WO 2004/051717 PCT/JP2003/015447 

-35- 

•?Tm&irz><DT\ u>xi$ft (2a, 2b) zm&t ^mm^tomytrntm 

sa^fe, ^«w^^fe<i i i>^fc^M^fi<i o o>izm£-& 
z.t\z&v, &&?%&mu%<nm%m<D^*%n.® \z m 

$&, mmKtdmtbT<D\M.%7v x&3 3-3 s^scctDM^nt^ 

£J§£> M7UXA3 3-3 8<2Atm£=fcWtf}WfSilM {10 0} 
^■H&TS.fcSfcRJtU J.Ott^^UXA 3 3-3 8 0SltM^^M {1 1 
0} fce£-&TS«k5fclB!J&UTV>S. !f^llSft*ffi< 1 0 

0>fcK£ftoT85rr3C!)T, *^yjXA3 3-3 8 *Siir«5Ei»0^O 

£5fc«J:?)JB/£$nw£*£, 2 0^«jWBft^tt<l 0 0>l: 

K«--Srr*«k3fcR£LTV>*. untt, IMfcMfc<i l i>fcttft^tt<i 
1 0>£##?J3 5*©A«*fcbTV>*0K:*tU ttll^rffi< 1 0 0>tigto 

¥frTO*3 2 03t«i*»a^tt<l 1 l>fcHHMft;£tf*i:, -ffc 
©^BSlBftiS {111} ¥fT¥ffilK3 2^ttAXI: 

^tbTft^pst (fci^3o«) TO^-frfet^t, ^nnffizmmrz 
\/-i?y£<Dm?T%fafti&&j5tiL<i i o>^jg#< ^ttas. i^u&a*e>, 
TO¥M3 2©3fett*tWi^rtt<i.o o > ice -a-ntf, -rfcfr-fe*® 

JttWftlSftiS {100} Ic««--ft313:tltf, ¥fr¥®«3 2^«jAXt;*f 

vxm±m\z (fct^«3 ommm.) ««**#Tfc, -tortffisaiiftTs^— tf 
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tt©i8fr2rffljWlsa>Sffl:< 1 1 o >«k o t>lSft^rffi< l l l 

1 0 0>Cifi<^5J:5fc:K€bTVv5. Uj&»L&#S, HftfcRUgsn* £ £: 

0«fcffi©*fcfcia»*r*;fc©fc, jtoaff *isi*«»**<t< 1 1 o>«fct)fciis 

if>7jft<l 1 l>Sfcttttft*fi:<l 0 0>fcifi<fc*J;5fc:R}£bW*. L 

'J<7A, 7y^T^^A©J;5^4^a3R©ttS,^fc«kt)^Snfc3ta 
ji»*tt»bT"bn«©tt*ftfT5J:i:K:J:0, SM^CgBtSIli 

tZ\ZT\ igatifH^ATyfV^-y hBMUCH fltft (» 9 El 
Tfcfc0»iK«Jfc6O) ©S^7*UXA3 3~3 8*JE«$nTViS„ -jRfc, lx- 

ott), *HRit«fciUT©*A7 , uxAic»«i«^AW'r**^ xst-rs 

it«fll3t©0^®^P0^®*fcttsfli^iik:-&LTV^v> (A«-r**i»fll 
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THft^«i*«iirtEa«k:«ij««nfci/4*ft*i i£, mytvtm&&wt4 

l/2*ft«l OOftWfflfc 1/4*5*1 1 *BB*UW*#, 1/2*£MR 

Bfttf&MUS 2 0 0 2/0 1 6 3 7 4 1 A* (*5^IJWO0 2/1 6 9 9 3 
£ IrI ± $ i* T T fc £ If 5 £ £ ^ "C €T 5 ^ £ V > 5 ,6 { Z ~D \\ X W m&} \Z 
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KVi«**B®Sfctt*oiS»fc»riSr*!lllW) SHI 4 0C^T<fc5H, 

TT^fcJBfiSSn&^'f > • 7>H • 7,^-7. • /1^->1 4 1 ©tfy^fS] 

a£efctfl 4 2 b£MU 2r?©®^Ml 4 2 a <h 1 4 2 b t^^H^PBTT 
> £ tfMtET Z> =fc -5 & - )kit^ 7 7 A* - y \z % L X )t . £ £ X mm%'$M <D 

ytTv*>7*mw?z>z.t\z£ri^ ffi%faA?->tm-%i»iA#->t<Dffl\zm 

2 0©Ml 4 2 ail 4 2 b t*3t«|AXfcHLT*f*t»«b, £4T©& 

fr* (i) *wr*!ifc««a*bvi. 

0. 7^<JO (1) 

&#5£ (1) fcfc^T, aof^o/^pilTSI^n^i Gift, *UIJ 
OffiftWl 4 2 a*5<ktf 1 4 2 bfc^»T*ft»H0»ffi*C* B , <f>pteSi®l 

2^©®^Jil 4 2 at 1 4 2 b££ftttAX£WUTttffiK:#j£U KT©^ 

frsS (2) **JET*z:fc*«a*U>. 

0. 5^oi/ao (2) 

&#5£ (2) fc43V>T> aitt*i/(<)pi:lT^i$n^I Gift, AfH 
a) a of3:±$L£J:5f;:<f> o/<f> p £ LTJt&$ft5Mft|aT&5. 

ECU, »1 40KlS-r«k'5K:, 0iH, ^«lAX*tf'iC?tLT2^©IS^Rl 
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4 2 a*'«fc«l 4 2 b Crt8tSrt8R0ii8T»«. g*ft#fc©iBfc 
ttlB©S6tt*I^I±ftH*K:«, (2) OT«0. 6 7 (=2/3) 

KV>****lS*fcB-€-Oifi^fc»riE1".*[iaM) ©#&, 77^tUTfiffiV7 
nfc^f > • 7>F • •rt#->l 5 lOty^iaj (x#fa : 

- > i © HQ (CMAfr«%£ $ i* 5 E 1 & < A° * - )V- 7° V 

£TF©&#5£ (3) SWJET*Jlt*«a*UV». 
a^O. 4 (3) 

&#5£ (3) fc:feV>T, att*/*ptLTS*tfn*tt (®^, aft) 

(3) ©±fiMt&o. 3fc«brrs;i£j&*a*bv>. 

^ (4) £j»js-r«z:fc##3;u>. 

0. 6£ I S 1 I (4) 
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i/&fr££rjts 2j&#», &©&#5£ (5) (6) MMT 

I S 1 I ^ 0. 1 (5) 
I S 2 I £0. 1 (6) 

(4) ©TISttSO. 8fcK£T*E£#3&ICff*LK fciAtfftiK 
Srfcgl 9 3 nmO^ftJ&tSAr Fl+->7l/-U f tb, S*3fc*#PL«D 
*«Ufc*W'*MP»&0. 9 2tUfc^> 6 5 nm07<> • 7>F • 7,^- 
7'/^->0 6%A-7h->W;|/ (?7^i±2nm) £fflt^ fill 
4EI^^"r2MHJ(C*3ViTa o£0. 9 3fcKJ£U ^oiSO. 7 3ti 
€ (T&t>l3#*©®ft}I©a£0. 2fc|ft€) U&fcS, itft*I3g£2%, 

smtsii£± i o^tf^i:, #mytftmom&<DM&mmDOF (i6 6n 

m) *fc£fiA*->KWLTf^gDOF (2 0 2 nm) &Tft±£-l±3 

dt^wjiBT**. (4), ttet>%mytm<Dm#o. 8*mz.tc 

(D&mz&^x, mxm o . 8 c i s 1 1 = o . 8) tmxm 1 . o ( i s 1 i 

= 1. 0) £©IHTttMBIgtt0. 2nml«tf, :0HI;9^TH^SW 
(c:&t!W#5. &#5£ (4) OlCHbTIt 0. 8 75M1. 0©$&B 

(5) 0±Rtt4i,fctf*fNt (6) ©±Ettfc£fcK:o. 0 4 

&#5£ (5) (6), Tfcfr'£iliift£©ffirt*0. 

1&T®S»£, «3tifiBgfc«J;*»«ftft'2nmKrtk:«i^sc;t*«T#* (ft 
WMl9 3nm, K#ft¥#P L©lftflJHQ&&0. 78iU 5 0 nm 
©BHifc^^ ->©&*>' 7 mi 5 0fcwTPJJBHB93K:#V>Tcr 

flt&O. 2 </J>aRB9i) IzWLfeVfttt). tbX, &#5£ (5) *5«ktf (6), 
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mm^ZO. 7 nmHrtlllU: fc fcfc, (5) 

(6) fc£V>T, !S3t«0|*|0<B«Sa««I(Cl,fc<!:#K:M3tS^iS5<T , b, * 

7M" 8**^r*#*/h^>X©7^^t^E»tfc«i;fc*g»)R©H8»^ 
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mi®<Dmytft®®m^& (1/2^10^^77^1^20) \zttz_ 
x, mi im\zmtffii&<DmytWim®m^& (1/4&M1 1, 1/2^51 
10, ^j;^x^^7<it*2 0) atsssnw*. &m-z&*>'\z. mit*- 
^-5O0tB7jniiM7o«n^ ztc. mmu 7 0 \mm% 1 1 

UT^ftTO^&^fS: (11, 10, 2 0) SESjT^o Hll lEHl^-f 

ffij&vmytwinwm^miz&^T, i/2m§>mi o\zttpLT$>? i&<di/4 

7Uy*-5 2teAWr*. S&2fc?-AA/L)y*-5 2«, Ultf-AA^D 
2\Ztt?ZSm?t\ZUt), Komi tf-AX7Uy*-5 ltd** 
OtftttJStt, ff^E-AX^U y*-5 2TR»*tlfc*tt*2 3t»flE«ai»5 

±jfiO«k5K:, »1 e-A^yj y*-5 l*5«fctff&2 If- AX 7 U y?-5 
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©Klt^d^ tr-AX^U y*-5 l^OAW^Ol 0%@^CDSM 

(»1 1 fc#T*S«ftrt#-C*oT»2fcr-A* 

%a^©PM«^ (Iftl tf-A7.7>Jy*-5 lilMt§Pl)t 
^T?*7TI2 t*-AXyj«^-5 2t»t5SlW) fcft^tfUtte: 

y?-5 l^<DXMyt(Dl 0 96X 1 %=0. 1 %g^OP®M^ (mi bf-A 
7i 7 s U v $ - 5 1 \Z%t* P Hftj&^Tfc ? T|g 2 tf- AX 7 U y 5 2 fc*f 

o%=o. ix9£0sai%j$£ on tf-A^^uy^-5 1 ic»r*saije 

»0^f$I^i:§ft5t)0O, -*13t5SlflP*a»5 3®ffl* (»2 fc:-AX 

«££tt"0>*. ^<£*gH< £2%»&&HHg5 4 0m:b (ilt-AX^Jy 
lM^2t'-AxyU 2T?«*R»*nfc^O»*fc«r5 
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M*3Wf Bo ^fliftttlB * ttsmgft k: ft ? x v* ft Vi n t ft m 1/ 

SE»7 lft^LT0^tt»«Jlft#ftft«rt-r*l/4»[**l 1, 1/2 &g 
fttl O^tf^^-flf 2 OftCMrMSU T*^M^©MBjft«S§ftmM 

«€n^-5 0tlWtt^7 0t»7 1 £M5t®X©{I 
3t«*ft«l«r*aill&*-rsfll3tJRI8«Ilft^« (11, 10, 2 0) t\$, % 

#ttft5rr*ft*»*t, fci*a«aifftt*#T*ii:5^**ttft*'r***© 

t-«^O03t«tt**ftS*TWajT*ttttft*T*)tW«'ftT**«»tE« 

ft*, ±j£cDraic::fcV>T, Sgl e-A^^U«/^-5 1^6©SW3t*«*l 
^M(flE*tH»5 3K:E»A»'r*«k5K:«l*'rntf, It lft&A&tt«5 3 offi 
##*S 2 h*-AXyj y 5 2 ro^#tttck^^M©^#ftg^^ £ £ 
ft<, *lE-A^'J^-5 1^0AW3tO<H3fe«!8ftl«l»«t*ft»r*C 
*&, mi 7EI{c^r^lClSJt$nsc:«i:ft<, 
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flf^tt««*^a*l/4**«l 1 fcl/2«*Kl 0 <h-r#77^1f 2 Ot 

-5 10EWftfc£Sm*P«#0!i*I p£SflBfc<BflflEI s <h©3£gjtl p 
/Is^Ip/I s<l/2SfcttI p/I s>2©*fr&*tfc*\k3fcRtt4$ 

tu<> xttytomytvtn t tmtezmytvtmmm&ytzytm^ o air tr- 
(ommi vtsmytv&mi s ^o^giti p/is^ip/i s<i/-2*& 

iA^olIIWHii7tl:tt)oT, TOI^I^g (11, 10, 2 
JUfSdl, 10, 2 0) fcAWT* &ft*. 
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&ttntffc&fcV>. OT> Hi 1 BOffttttJ^&^gt (1 1,10,2 0) § 
0ij i o T, 1/4 &«£®«SA3fe4*tt« «fc 1 / 2 tt£K®ttR%4*tt®M9E 

1). &^T\ l/4jftft«l 1 Ogl^iS- 4 5 tCg^|?ttf C@S 

***o^itiii:*U4Uet^^-5 oofflAmn (s 1 2). 
mi 9Btt, i/4«^«©j|ga^«is-4 5*©««iiAflEffiBfciaftUfc 

fc&TK-rm-V&Z. »19Hfc*HT, «#t4l/2Kfi«l 0O**3t*«IO 
Mfii <*) *«U «tili§^^~5 0 5)tll7J Uh-^7/t7^-^ 
SlWffi) ^LT^5, S£K:> 1/4RIMK1 l©«Sffi5t^tt*-4 5 

13). 

H2 oHtt, i/4»*«ottft3t*«nfeM«tt««»K:»jeU3tt*o, 
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mr$>Z>o »2 OHfcfcWt; attl/4»ftSl 1 <Z>«rft3fc^«u5«- 4 5 ft© 

&Mfc**tt«, cfcl/4SMl 5g©3£ft8K& 
5tt dttl/4*fi«l lCDjiift^||«t0§[©A«tt11lC**«IR, ett 
1/4&M1 1 ©»fi3fc3Mfo&t+ 1 5ft®ftftffiftlC»SttlB. fttl/4* 
Ml l©*SAtt^«ltf+3 Ol0ftStiK*5m gttl/4«Ml 1 

*19BItm«fc, «M*ttl/2»Ml 0 ©JBft^Hll©^flfffi« (ft) 

3§2 lHtt, l/4*M©»Jl3t*«lOM*ffiitttilK:*W-*«% J E=^ 

»Ml 1 ©SrH3fe9Mlll©a£M m IRttttii^-^-S 0©ffi 

ltt*/MttftJBViT, n>h^7,h= (**4t-*/Jsfll) / (**«+** 
$2 iElfc*^TtH^3>h^xh^* ! fe±#<^§j;5(ci/4& 

Ml lOttA^ttJWK^SnTVa*^*, 1/4KM1 lCAWt**fllP3 

/4jRMl l©tta***fc©«.ft|tffi«tt»|c*W-*fl|3t^-^-5 0©tfci7J 
□ >b?X hctftWl, ffi^n^h^X h#&fc*#<fc5<i:#©l/4 

ttMi 1 0ttflflMM*©A«tti (MS 2 ngfc«tn«*9+3 oft©^ftte«) 

AIRfll^O^Srttlftfll^O^fcKJft-rSfcfeCBffSOMS 1 £ftftB£ LTsR 
W(SH'); 

sn 2 2 em, «Rfii3fc©%*it«is^©^K:astft*rsfc8e)©.^ 1 ^ft-eaft 1 
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5 0©ffi££^bW3o ^^T/M2 2B]H^ViTS^ ; &r.^-5 0 OttiA** 
***fc»*/M;:fcS J: 5 1 /2 1 0 0lNWfe¥ttJWRj£3nTV>* t 

**M»»tBOWfi^ffiTtt, l/4ftfi«ll©«l3«*ift»lft 

0©tfj«{b£#HlU ffl*#Jft;fc*fc«fi/hk:fcS£#©i/2 
ttfitii 1 0 0ftAft¥tt®ftft4MI (*2 2 0K«kti«»- l 7. 5£*&tt*5 
+ 2 7. 5&©ag&S3;fc«*©ifi#) 7Jtlt«fll)l6©**Vai3t*fc»4 
H«3toa««3tO*IC«iftr*fcJe>0»rK©«2Afttt*tlxT*«>* (S 1 
5). 

ftS*««tt0ftK:**-r*fc«&0» l ASffi: i/4ft*« l l ©JSAft* 

£>Tt£M« (fci^ilVg^SfcttHM) ©^K:«T5fc&©f(l2:gt 
Ml:i/2iMi o o»ft^H©ftftttit*ffiit'&to«-r* (Si6)'. 

tt«#MTsc£##*.&n*©T?, i/4»«si i©«A3fe*tt*«fctfi 

/2ft*Kl 0©«SA^tt*^fcjiSDTI9;^bB"r^t*WtLVi. fcfc, 
±$©H««l-ete, MI«MtlT, l/4fcRttU3«fctfl/2ft* 

vsfcj&t, 2 #© i / 4 fo&$L*myt®.m®&^WL thxm ^x t> & 

EU:©S29m, ^lMl 6 0t^1-ci;5H7 , fi»e.©^tc»^ViTiaM 
^fctt^©i£c#tBf^©3fe3^^*^tSfefe©M^li^W^^^2-r> 
©Htf/r^^T (4, 6) **«rj»M***«*i[*fcj|*8jlfc*^vvTVJ*. 
b#bfc#5, »1H**1 6H©«lj«k:l8«n«c:<l:a:<, *»9I#MflJ 



WO 2004/051717 PCT/JP2003/015447 

- 49 - 

77^-Mk>X (Ul/-m) 8 5£AltT5. 77^~*;H/> 
X8 5 ft, *OWfflj»jfttt*t@^3tt*#^4 aCDttBt3fl«Se— Sl/ja^*© 
ftflM!ljfttt«i:H*aaiTw'f»f«lS8 6 Otli^BlMtS £3 fcKfcS 

X8 5 BSTOft^oT77t 
-7J;H/>X8 5^6W£B$nS 0 T7*-tiJVV>X8 5<DffiMU>X 

»,»e>lit, P3i7^>3>|^8 7, fgl ~>U>KU#;H/>X*t8 8, 

M87, »1S/U>KU*JWU>X»8 8, *J:CXJB 2 v'U > h* *)%)V\s>X 

9 0^l/T, ^77-f *H >r^l/-^ i: lT©T-f ^ o k>X7 1/ 
-f 8 fcAWT*. ffi£M8 6 ©ftttftX-A U>X9 0 ®ffiffift£ttB®i&#K 
@2S^n, T-f ^Dl/>X7W 8©A#t®teX-Al/>X9 0 Oftfifi^ttt 
0iS#teBB«**lTV**. ftWTSt, X-AU>X90«, ra8 6f7-f 

\V77*-%frV>X8 5©ilBi7'f^Dl/>X7W8{DAWIBi:ft3!fi*tt 
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#«Oj»»*«»fifc*n*. HO|»»3ROilB»0^#»«l3:, X-AI/>X9 0© 

312 4 0tt, 3?2 3Hfc*ViT77*-*;H/>XOt»flJl/>X»t«flS^> 

«lc|Hin«t«OJB»r®ftfilW-fc»l.^UXA»«"8 7at, YX^MK:¥®£|6] 
^J.^3tWffllqflnit«oJB»fiB*IftW"fc*2^UXA*3H , 8 7bt*6i^ 

*UT, ilX'JXAW8 7 aOPflP3«lttOJB»f®t»2^ , UXA»tf8 7 

liyjXAM8 7 a£<fctfJg2 7UXAgW8 7bC5t^< tt» 
-*0«tf«J*«lAXfc:»oTlM& i FllBK:*ri6*n, |17"'JXAM8 7 a CD 
(!3Ri^OlJfflt^2yUXAM8 7 b C0ap3||«©JSJ)f® i^raPi^w^ 

CUT-, |1X'JXASW8 7 aOiaRlt«JH»fliit»2^UXA«tf8 7 b 

Lfc#*S, »l^UXA«tt8 7 a©ianil«JB»flSrtlS2yuXA«»*r8 7 b 
©fiiRllttBWiij n«l7+'>n>3R8 7tt, Hfc>8>5h:-A 
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3 0a#, R«t7*->3>*8 7 0MHft»^6WSO**T?it 

-*ft«®«#*fcT*c:fcfc<, to«r#Jt (ft 

HI 2 6 0fi, £?2 3H©*»W©(ft#jRWfc*V>T»J«Sn*— ^WK:»"r 
*X-AU>XofPffl*»Wf*HT»«. 312 3 BOXj^OiffHITIt 
■UPtt»T?»rt*nfcll#ttO-ifc^«ll 3 0 X-A1/>X9O0ME 
«*fk/hffi^ 6mj£©tt^tt**-a:<5 c t «k 0 , fcjfc* 
Sn&IMFttO-JfafeHl 3 0 cl;Bt5, X-Al/>X9 0© 

$ (ft&) ^£fc«teT£o 

H2 7 0tt» $2 3HlC*ViT77*-*;H/>Xfl!)tSirHU>XfBft««U> 
X#£©M©tttt+fcKS$n&fl! 1 ">'J > FU#;H/>X*tt3J:tf*2 5/>J > 

KUA^u^x^o^ftWttwt^-rHTf**. m2 7Eiic^viT, ftMfr 

50fc, 85 1 -> U > F U 1/ >X*f 8 8 & «fc * 2 > U > F U U >X*t 8 

*;mi/>X8 8 at, Hi;<YZ¥liirtfciEJfflJf*SWbJi.t3XY¥lBrtK:«l 
JS*(t^©^1 ">U>HU*;HEU>X8 8 b ifcJ; DfcjfcSnTV**. 
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8 9 at, Hi;<XYTOrtlCjEJB*f*ft*UJ.^YZ¥iBrtlC«JB»f*0»2 
> U > H U *;H W>X 8 9 b t fcct 0#ia«nTVi*. |g 1 y g > K ij 
1/>X8 8 at^lvU>KU*;HEI/>X8 8 b£«» ftHAXfc+tofcbT 

8 9 at^2'>U>h*U*;HEU>X8 9 bid 3te*AX**jfcfcbTH*W 

u^bT, H2 7HfcwT«W»fc:ftV»T, %> 1 *> U > H U *;H^>XM 8 8 12 

;H/>X*f8 9 teX#(6]£A<7-£;f t-Al^/O^-ibTiitS. 
ft 2 3H03B^T?tt. »15/'J>FU*;H/>X»8 8©/xr7-tJB2S/'J> 

^2 8 0~^3 ositt, %2 3 0©ae^jo*i#BawK:*v>T»j«*n*— jfc 

*;Pl^>XM9 0/^7-^^Ztt|t^L/T^«lAXfflOJC-4 5«Oft«S:^ 

ft)W>xiti8 9 <Dny-jjfttwm*\zw.&\s, mii/V>\*vtui>u>Xtt 

8 8tSg2'>U>H'J*;H^>Xj^8 9 tV&f&WZ&^TZjjftO/W-tX 
H 1 -> U > h* U iJjV V >XM 8 8 t» 2 U > H U *;H^ >X*f 8 9 <h ©^jsft* 

&mmrzytM\z* zj5fo&&TSx^fa\zmvny-^&*Lftm*&rt%z£\z 
is. o > mwm \z \tn r atizz&zuz. 

Z\n\Ztth, i2 9@1?H Hi y'J >HU#;i/U>X*t8 8©/17-^*« 
Zttfc#l/Tft«|AXMDte0M.tf+ 8 O«Oft0E*^:b, £2 ->g > F "J*;U 

u>XM8 9 <DAv-jjfttfzmizttLTyt®iAXMr)\zM%.te- 8 ogoftm 
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m2i/V>\ t Vtl)VV>Xtt8 9 Klfc^T, Z#|n]©/17-J; D t>X 

#fa©/i7-©##*#<fca. -toe*, »2 sHtewr^RttaTrtt, m 

#8 9 0/^7-^fil*«ZttK:#bT3t«jAX3tt}K:«^.tf-l 0«©£§f£fcT 
«k5fc««*nT^«. Lfctf^T, ®l'>U>h*U*;H/>X^8 8fc®2'> 
U>b*U#;H/>X*f8 9 £: ©£$&££ V>T, X#ft©/17~J;DfcZ#|R]© 

/w-©^f<^§. H3 oHfc*-r«*R«*-ett, »is/U 

>HU^j;H/>X^8 8 ijg2 vU>FU*;H^>X*f8 9 fcCD-frriS**aaf 

$ 6 lw, 31 1 *> U > H U tl)VV>Xn 8 8 #«fctfS£ 2 U > F LJ A ;U 1/ >X2t 
8 9ftjB2 8Ht*T*ntt*tJ)l2 9HfcwT«llR*»t©M©tt*©«« 

tZZt&T'ZZ. Sfc, »l ->U>HU*;H/>X»8 8^=t^2^U>K 
U*;H/>X»8 9£ff§2 8Hfc*T*RttJB£S&3 OHfc*f»lfntt«i:CD 

ziJtot«ft»fi!6-r*2:t3fi«-e**. fcfc, *2 3H©SE^f!Ttt, Mill® 

Wffloiajf^*^ 1 » £ sigjrt-* ^tuioi, R^fflm*** 

fT"5E£rt*-e#S. COJ^-fc, IR2 3075Sfl53 O0»C^^*2B^Jte*J^T 



WO 2004/051717 PCT/JP2003/015447 

-54- 

c^^tts^) m, mm) wsi3t«is, fe^immMi^i* 

Higtr£>©^Ij> ^tf/tfctexl'ir/hU 
tt©gS&£^fc<fli*.Si:£a*#£bV>. 

3 % < i fe-as© i/>x©fti • ^i^f its ^ tia d w^-es 

5. *&, »1H4'©3>7 ? >1J— 3t**9 t77^MtOHM«f, ^1 6 
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